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NEW YORK, OCTOBER 23, 


GOVERNMENTAL SCIENCE AND THE CIVIL SER- 
VICK. 


THE visitor to Washington who has been acquainted with 
its life and appearance in the past notices many striking 
changes for the better that have taken place within the last 
ten years. Perhaps none of these make more lasting impres- 
sions on him than those which are brought about by the 
great alterations affecting the official life of the city, which 
are due to what are generically termed civil service reforms. 
The dweller in a Washington boarding-house or small hotel 
—and these are sui generis in the personnel of their inhabit- 
ants — sees far less of the feverish uncertainty, constant fear 
of the departmental headsman, and hesitancy in claiming 
the possession of one’s own soul, than was to be observed a 
decade ago. To the civil service acts passed by Congress 
since 1882, the promptness in putting their requirements into 
force shown by Presidents Cleveland and Harrison, and the 
efficiency of the commissioners having this branch of the 
public service in special charge, is to be attributed the pres- 
ent condition of this reform — for reform it undoubtedly is. 

In their report for 1889 the commissioners say, ‘‘ The 
merit system of making appointments to minor government 
positions, as contrasted with the patronage system, whereby 
appointments were made as rewards of personal or political 
services, is no longer in the merely experimental stage.” 
What was true in 1889 must be doubly so in 1891. It is but 
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fair, then, to point out wherein certain customs and rulings. 


of the commissioners are still unjust to the entire people, 
and have a pernicious effect on important branches of the 
public service. The nature of these defects can best be 
pointed out after quoting further from the report of the com- 
missioners. They say: ‘‘ Examinations are held for scores 
of different places; and for each place appropriate tests are 
provided. Thus it is necessary for an assistant chemist to 
know something of chemistry, and for an assistant astrono- 
mer to know something of astronomy. . . . There is an im- 
pression abroad that those who take examinations at Wash- 
ington have some advantage over those who take them else- 
where. There seem to be some good grounds for it with regard 
to the special examinations. This is probably due to the fact 
_ that very many of those who are examined here have better 
opportunities than those living elsewhere for acquiring a 
knowledge of those technical subjects which are required by 
the differert departments.” 

As an illustration of how this may work, igi me cite the 
following case. A few weeks ago a position was vacated in 
one of the divisions of the Agricultural Department, and 
announcement of the fact that an examination would soon 
be held for such a vacancy, requiring ‘‘a person understand- 
ing botany, Latin, and Greek,” was made in the daily press 
of the city. This announcement, according to the custom of 
many local papers throughout the Union, found its way into 
the home of a trained botanist and linguist in one of our 
southern States. This he mailed at once toa friend with the 
request that he would ascertain for him when, where, and 


how the proposed examination was to be held. Imagine this — 
friend’s surprise when, on application for this information at 
the office of the Civil Service Commission, he was informed 
that the position was already filled, the examination having 
been held two days before. Yet his correspondent, who 
lived less than a thousand miles from Washington, had 
written him at once on receipt of the announcement, and 
the local weekly paper could not have sooner inserted the in- 
formation found in the dailies. Further conversation with 
the officer to whom he was referred at the office of. the com- 
mission, and inquiry at the Department of Agriculture, — 
elicited the following facts. If a vacancy is to be filled, the 
Civil Service Commission gives ten days notice of the special 
examination therefor. If a person living outside of Wash- 
ington wants to be examined for the vacancy he must write 
to the commissioners, preferring his request, and a special | 
examination will be held for him at some place designated 
by them, the capital of the State usually being the place 
selected. In this particular case the vacancy was undoubtedly 
creditably filled: though the appointment of the southern 
resident, who only heard of the vacancy the day that it was 
filled, would have shed far more lustre on the department, 
as he outranked in scholarly and scientific attainments most 
of those with whom he would have thus been brought in con- 
tact. 

In the ordinary offices, such as “-thosé of clerks, copyists, 
stenographers, pension examiners, railway-mail alevks. letter 
carriers, etc., the applicants far outnumber the needs of those 
respective branches of the service, as is shown by the fact. 
that, while in 1887 the entire aan bar of offices under the 
custody of the commission was 28,000, they were called upon 
to examine over 20,000 applicants for the vacancies in those 
ranks. So itis the fact that in these grades the existing 
rules act admirably and tend to the continual elevation of | 
the public service. But in such positions as those of exam- 
iners of the Patent Office, and technical and scientific experts 
in the various departments, the present system is very im- 
perfect, inasmuch as it is hardly possible that any considera- 
ble portion of the scientific and technical skill of the country 
is in Washington seeking a position. Surely a very respect- 
able majority of such talent must be in cities far removed 
from the national capital, and any system which practically 


rules out all the regions not within a few hours’ ride of Wash- 


ington is abortive, and degrading of the general standing of 
scientific officialdom. 

If such positions as have been indicated are to be filled 
under tne laws governing the Civil Service Commission, 
then the commissioners should at once put into force rules. 


that would do away with this very evident local favoritism, 


and which would enable the practical geologist in southern 
California to compete on fair terms with the recently grad-. 
uated youths from the Columbian and Johns Hopkins Uni- 
versities. It is quite as practicable that printed announce- - 
ments of such vacancies should be posted in every post office 


in the country as it is that they should receive the daily 


weather bulletins. And no examination should be held 
until the resident of the most remote corner of the West. had 
had ample time to apply to the commission for a special ex- 


foreigners. 
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amination in his locality, and such a local special examina- 
tion should never be held in a more remote place than the 
county-seat of the county where the person to be examined 
resides. There can be no reason why the paper containing 
the examination questions may not be safely mailed to the 


postmaster, the seals not to be broken save in the presence of 


all of a board of three, to consist of the postmaster, a prom- 
inent professional man of the town, snd a notary public. 
Before these the applicant could appear, and in their presence 
answer the questions sent to them. To the facts of the 
regularity of the examination they could swear, returning 
the affidavits and the applicant’s answers to the commission. 
As these special examinations are infrequent, and the posi- 
tions for which they are held are of considerable importance, 
and should be filled by the best men at the disposal of the 
government, no plea of extra expense, of unnecessary trouble, 
nor of danger of collusion should be heeded. The latter 
danger would be practically nil; it is inconceivable that 
three prominent men, not more than two of whom should 
be of the same political party, would jeopardize their posi- 
tions and reputations in their communities by any form of 
~eollusion. If these positions are not worthy of this small 
extra outlay of time, patience, and cash by the commission, 
they are confessedly not worth filling at all. The present 
plan contributes to a degree of departmental degeneracy and 
the continued existence of certain hangers-on, the relics of 
the departing age of political preferment, which should no 
longer be tolerated. At present it is quite as likely to be the 
ne’er-do-well friend of some clerk in the bureau where the 
vacancy is about to occur, who, getting an early hint of 
the coming vacancy, rushes to one of the schools where 
cramming for these examinations is given special attention, 
as it is to be a trained expert from New England, the South, 
or the West. 

These suggestions have been based on the supposition that 
the present laws selecting the offices that shall be open to the 
control of the commission will remain substantially as at 
present. The outsider, who feels only an interest in the im- 
provement of official science as it is to be met in the capital, 
will be quite likely to agree with me that at present the ex- 
amination regulations are attached to the wrong end of the 
machine. 
obscure officials, whose offices should depend on these exam- 
inations. What matters it whether the stenographer of a 
bureau be an expert. in his profession if the chief whom he 
is under dictates to him letters which plainly attest the fact 
~ that he is holding his position by virtue of political favorit- 

ism and has not yet become acquainted with the intricacies 
or the science of his office? So long as the head of a scien- 
tific division of a department may be chosen without refer- 
ence to his eminent fitness for the discharge of his duties, it 
is but a pitiable farce that leads to such care being taken to 
provide him with competent men to transact work which he 
- -eannot direct and of which he is not a judge. If the chiefs 
were chosen after a searching examination into their position 


-- among their fellows in the science, the knowledge of which 


they were called upon to display, it might be found then 
that the government had thereby obtained the services of a 
_ class of men who could be trusted to choose their own under- 
lings. I believe that this can be now said of most of these 
heads of divisions and bureaus, yet one is compelled to admit 
at times the justice of the slurs at the work done under these 
- that the American must be prepared to hear from the lips of 
There is undoubtedly yet a taint of cheapness 
and unworthy show about much of this work, for which the 
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It is the heads of bureaus, and not the more 
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half-pay salaries allowed by Congress and the imperfect sys- 
tem of examination now in vogue, as here indicated, are 
mainly responsible. HUGENE MurRAy AARON. 


INDICATIONS OF EVOLUTION IN LEAVES. 


As evolution is the eternal plan of unfolding, in the past, - 
from nebulous matter to plant and animal life, it is absurd 
to suppose the same principle of progression will not con- 
tinue to produce changes in the whole realm of being in all 
time to come. 

The investigator puts his finger on the long past geologic 
ages and says, ‘‘These forms are all that existed at this 
time:” then he points out the advance of later times, and 
says, ‘‘This is evolution.” But how this almost infinite 
change has been brought about, even the imagination con- 
structs no definite plan. Itis only by studying the evolution 
of the present that we can appreciate the changes of the past. 
To say that things are unchangeable is to ignore the truths of 
evolution. There is an ever on flowing, rising tide which 
bears all things on its bosom, unfolding higher conditions, 
and, as a result, more perfect forms and qualities. 

The leaves of plants offer to the evolutionist perhaps one 
of the best opportunities for studying the principle of pro- 
gression actually at work; producing changes in the forms 
of leaves, their mode of idividialization: and numerical i in- 
crease. 

My attention was first attracted to the interesting study of 
variation in leaves by the Ampelopsis quinquefolia, As its 
name implies, it has five leaflets. Close observation, how: 
ever, discerned leaves bearing seven leaflets. Sometimes the 
two lower leaflets were more or less notched or deeply lobed; 
continued search revealed various degrees of variation, from | 
three to seven leaflets. These specimens were considered 
‘‘abnormal,” ‘‘ freaks of nature,” or ‘‘ monstrosities,’’—in- 
teresting because unusual. I soon observed that the Ampe- 
lopsis was not alone in its manifest variation from typical 
forms. On the contrary, plants quite commonly exhibit the 
same tendency. Rubus villosus is especially conspicuous iu 
this respect. It has commonly from three to five leaflets, but 
very often the trifoliate leaves are notched and lobed as in™ 
the Ampelopsis. 

Could it be that these different forms, these variations 
from the common type, were evidences of evolution in leaves? 
Can a series of leaves be found illustrating successive stages 
of variation, was the query which arose in my mind. The 
leaves of Ampelopsis quinquefolia were again examined, in 
all the neighboring region. They had given rise to the 
query, and should therefore have the first opportunity of 
rendering a verdict. As the search continued, these odd 
forms, these ‘‘ monstrosities,” seemed to arrange themselves 
in regular order, like crystals marching into line. Instead 
of being ‘‘freaks of nature,” they now stood like many bal- 
lots in favor of evolution. 

Starting with the ordinary leaf of muapelopels quinquefolia, 
numbering five leaves, the progressive stages, until it num- 
bers seven, were found repeatedly, perhaps a hundred speci- 
mens, from a single vine of luxuriant growth. | 

The first transition step apparently seemed to be but a 


slight enlargement or fulness on the lower or outer portion 
of the leaflets near the base; this fulness increases until quite 


a conspicuous bulge is formed. A slight notch may be next 
observed, which deepens as the series progresses until the 
lobe is cut. entirely from the leaflet, becoming itself a new, 
perfectly formed leaflet. _A prominent vein is found extend. 
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ing from the base of the mid-rib, through the overgrown or 
enlarged portion, to the extreme margin. This vein, later 
on in the series, forms the mid-rib of the added leaflet. The 
variation in the blackberry leaves emphasizes this interpreta- 
tion. 
higher type represented by the five leaflets. This is seen so 
plainly and so commonly that it is the exception when a 
blackberry bush is found whose leaves do not illustrate vari- 
ous transition stages of division. 

Potentilla Canadensis, common cinque-foil or five-finger, 
furnishes an extremely interesting illustration of various 
transition forms. It is an embryonic history of evolu- 
tion in itself, which any one muy read who observes it 
closely. 

Examples might be multiplied ad libitum, for plants every- 
where, both in cultivation and wild, repeat the same story 
over and over again. 

The mode of division in pinnate leaves differs from that 
just described in palmate leaves. In all pinnate leaves which 
have been observed, with one exception, the newly formed 
leaflets were given off from the terminal leaflet. The latter 
will often be found unsymmetrical or lopsided, occasioned 


by the extra fulness produced by this evolutionary tendency 


towards division. The vein which is destined to become the 


mid rib of the future leaflet becomes prominent, and the out- - 


line of the unborn leaflet, as it were, may be plainly seen ere 
the division has proceeded beyond a slight notch. 


After a new leaflet has been given off, there seems to have. 


been a portion of the parent leaflet cut away; and if the new 


leaflet be held close against this curved or cut portion. it will ° 


be found that it corresponds with the outline of the new 
leaflet. The opposite side of the parent leaflet will now be 
found to be the larger, and the burden of adding the next 
leaflet lies with it: after a leaflet has been given off from 
each side the terminal leaflet may again become symmetrical 
until a repetition of the process first described again takes 
place. 
are familiar examples of this plan of division. 

The development of bi-pinnate and tri-pinnate from the 
simple pinnate leaves was also observed frequently ; especially 


was this noted in the leaves of Sambucus Canadensis. In 


this case the new leaflets are given off from the oldest leaflet, 
or that nearest the base, first on one side, then on the other, 


preserving the symmetry with such precision that one is © 


awed by the beauty and harmony resulting from the work- 
ings of vegetative forces. | 

As stated above, there proved to be one exception to the 
general plan of division among pinnate leaves. This ex- 
ception was found in the leaves of the rose. Search for 
transition stages was made again and again in vain, when 
one day, while examining the leaves, more from force of 
habit than with the hope of finding anything bearing on the 
subject of variation, the mystery was cleared away. 

At the base of the rose leaf two adnate stipules are found, 
and these stipules themselves may be called the Jittle mother- 
leaves, for the leaflets of the rose appear to have been devel- 
oped from the stipules. Specimens were found where the 
‘promise and potency ” of the future leaf yet existed in the 
stipules, awaiting, as it were, the magic touch of evolution. 
The upper part of the stipule becomes enlarged and leaflike, 
taking on more and more the shape and size of the normal 
- leaflet, until a perfect one is formed. A graduated and pro- 
gressive series was frequently found, showing various stages 
of transition, from the stipules alone to the mature leaf, con- 
sisting of seven or more leaflets. 


SCIENCE, 


The trifoliate leaves seem to be struggling towards the | 


Tecoma radicans, Sambucus Canadensis, Ailanthus, ° 


‘The new leaflets may be 
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readily discerned before they are given off or separated from 
the stipules. 

The petiole lengthens as the leaflets are added, thus making 
room for the newcomers. If a rose-leaf is examined. the 
leaflets near the base will sometimes be found to be more or. 
less alternate, but becoming opposite in the direction of the 
apex. This may be explained by the manner in which the 
leaflets are developed, viz., alternately. — : 

The tendency in leaves to divide is manifested by many 
simple leaves. Very often on plants bearing lobed leaves, 
deeply lobed or cleft ones are found; and again, on those 
plants where entire leaves obtain, more or less notched or 


lobed ones often occur. 


An increased leaf-surface implies a larger amount of elabo- 
rated plant food, and consequently an increased product, 


either in Sie of growth, beauty of bloom, quantity or 


quality of fruit. Spencer says, ‘* Every ehatige of form im- 
plies change of structure; and with change of form and 
structure comes change of function or quality.” The same 
laws of development are seen in the study of leaves as in the 
social world. Heredity gives the direction in the bud or 
germ, and the conditions or education unfolds it. If the 
season is favorable, the leaf takes a pre-impressed direction 
of growth, and surpasses its neighbors in assuming new 
forms, and the average is passed; while unfavorable condi- 
tions may produce a degradation, or appeal only to the lower 
states of development. It will be understood, therefore, that 
I do not mean to convey the idea that leaves undergo this 
evolutionary divisiin during a single season. On the con- 
trary, the principles of ‘‘natural selection” and ‘the sur- 
vival of the fittest” have left their impress upon the animal 
and vegetable kingdom alike. Slowly but surely heredity 
transmits the gain through good conditions to succeeding 
generations. Through the long ages of the past this process 
has been going on; each generation has passed on the im- 
provements it received from its ancestry, and has added its 
own gain for the advance of its posterity. Each generation 
comes forth with renewed powers to unfold in some special 
direction, and I have endeavored to show, in a few cases, the 
plan followed in the evolution of leaves. 

Mrs. W. A. KELLERMAN, 


NOTES AND NEWS. 


THE ninth congress of the American Ornithologists’ Union 
will convene in New York City on Tuesday, Nov. 17, 1891, at 11 
A.M. The meetings will be held at the American Museum of 
Natural History, Central Park (77th Street and 8th Avenue). The 
presentation of ornitbological papers will form a prominent fea- 
ture of the meetings, and members are earnestly requested to con- 
tribute, and to notify the secretary in advance as to the titles of 
their communications, so that a programme for each day may be 
prepared. | 


—~ Mr. Michael E. Sadler, the secretary of tis Oxford Univer- 
sity Extension, has accepted the invitation of the American Soci-. 
ety for the Extension of University Teaching to lecture under its 
auspices in December and January of the comimg winter. 


— Mr. Halford J. Mackinder, reader in geography to the Uni- 


_ versity of Oxford, and staff lecturer to the Oxford University Ex- 


tension, comes to Philadelphia next March to lecture under the 
auspices of the American Society for the Extension of Univer- 
sity Teaching, 1602 Chestnut Street, Philadelphia. 


— The American Society for the Extension of University Teach- 
ing proposes to hold, during the holidays, a conference of the 
leading college men of the country, to consider the subject of 
university extension from a college point of view. This confer- 
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sity to university extension. 


— University extension has attracted much attention in France. 
The ministry of education has appointed a committee to investi- 


gate the workings of the movement in England, and delegates of 


the French government were present at the Oxford summer meet- 
ing. 

— Rev. W. Hudson Shaw, M.A., one of the most popular of 
the Oxford university extension eo barcrs: has been engaged by 
the American Society for the extension of University Teaching for 
the entire winter of 1892-3. 


— The effort of the American Society for the Extension of Uni- 
versity Teaching to establish the system of graded work in the 
Philadelphia centres is meeting with strong success. The West 
Philadelpbia centre has agreed to follow courses of twenty-four 
weeks each, in literature, history, and science. Wagner Institute 
plans two such courses in lterature and American history. In 
urging this graded work upon the centres, the popular idea is not 
lost sight of, but is united with that of consecutive, well-graded 
study. | 


— The University of Wisconsin offers for the coming winter 
university extension lectures on ‘The Colonization of North 
America,” by Professor Turner; ‘‘ English Literature,” by Pro- 
fessor Freeman; ‘Scandinavian Literature,” by Professor Olsen; 
** Antiquities of Indiaand Iran,” by Dr. Tolman; ‘‘ Bacteriology, 
by Professor Birge; ‘*The Physiology of Plants,” by Professor 
Batnes; * Electricity,” by Dr. Loomis; and “ Geology,” by Pro- 
fessor Salisbury. Courses in other departments will be given if 
any desire for them is expressed. According to the regulations 
adopted by the board of regents, courses can be given only where 
the lecturers can. go and return without interfering with their 
class-room duties; but if the success of the proposed courses war- 
rants it, lecturers who can give their entire time to the work will 
probably be provided. . 


~~ Cincinnati has begun the work of university extension with 
great enthusiasm and zeal. Classes in history, chemistry, and 
Latin bave already begun. Biology, analytics, and trigonometry 
are proposed for a later course. 


-—— Rhode Island is a conservative state, but when it makes up 
its mind to change, it enters upon the proposed work with ear- 
nestness and vigor. Brown University has already successfully 
inaugurated university extension in the State. The promptness 
with which the various towns follow its lead is only a new exam- 
ple of the power which the universities possess for developing and 
moulding the educational interests of the State. Mount Pleasant, 
one of the suburbs of Providence, has just formed a new exten- 
sion centre, with lectures on English history, by President An- 
drews of Brown University. Professor Wilfred H. Munro, direc- 
tor of university extension for Brown Unirersity, has been invited 
to explain the movement and help in the organization of a centre 
at Newport. The teachers of Providence are also interested, and 
plans for several classes under university professors are being dis- 
cussed. 


— The Trentox; N.J., university extension centre offers four 


courses of six lectures each. in place of the single course given 
last year. This indicates strong and healthy growth. The first 
course will be from Oct. 16 to Nov. 10, upon ‘“*The Plays of 
Shakespeare,” by Dr. Murray, dean of Princeton College; the sec- 
ond, ‘‘ Historical Geology,” from Nov. 17 to Dee. 22, by Professor 
W. B. Scott of Princeton; the third, ‘‘ Political Economy,” from 
Jan, 12 to Feb. 16, by Professor Robert Ellis Thompson of the 
University of Pennsylvania; and the fourth, illustrated lectures 
on ‘Light and Color,” from Feb 28 to March 29. by Professor 
Goodspeed of the University of Pennsylvania. Besides furnishing 
these twenty-four lectures for three dollars, the Trenton centre 
offers a supplementary course without charge, if, as is nauite prob- 
able, the funds received warrant. it. 


— Topeka, Kan., is to have a university extension course of 
twelve lectures on electricity, by Professor Blake of the University 
of Kansas. 
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ence ought to result in broader views of the relation of the univer- 
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— Kansas City has organized a society of university extension, 
with Hon, Edward H. Allen, president; Professor John T..Bu-- 
channan, vice-president; J. F. Downing, treasurer; and John 
Sullivan, secretary. At the meeting when the organization was 
effected, short addresses were made by Professor Blackmar of . 
Kansas University, and by Dr. 8. 8. Lows of Kansas City, ex- 
president of Missouri University. Professor Blackmar stated that 
Kansas University would offer SB Neen: different courses to the 
people of Kansas City. 


— Amiong the encouraging signs of the times we observe that 
the colleges open with full classes, and, usually, large accessions. 
Harvard, Yale, and the Massachusetts Institute of Technology, in 
New England, the University of Michigan, and all the State uni- 
versities of the West, as well as Columbia, Princeton, and Lehigh, 
nearer our own doors, all report crowded classes. Our own State 
university — Cornell —is just heard from, the accounts of the 
registration having only just been made up, owing to the rush of 
business in the registrar’s office. The Ithaca Journal gives us the 
following for Oct. 15: freshmen, 481; sophomores, 327; juniors, 
221; seniors, 186; graduate students, 126; total, 1,491. The 
Journal of the 17th states that accessions for the week carry the 
total above 1,500; while the increase for the year, dating back to 
Oct. 15, 1890. is about 225, or 15 per cent. The increase, curi- 
ously enough, is mainly in the two extremes, arts and engineer- 
ing; the other courses remaining about stationary. Candidates 
for B A. number 140, for C.E. and M.E. about 650. The univer- 
sity is about equally divided between the literary, the so- called 
liberal, departments and courses, and the scientific and -engineer- 
ing. Sibley College enrolls just one-third of the students in the 
university, having 481 undergraduates, of whom 193 are regular 


freshmen; while its proportion of the graduate students and its 


‘*specials,” of whom we are told there are usually about a dozen, 
makes its enrolment somewhere about 525 in all. The number of 
graduates, principally coming from other colleges, has trebled in 
the year. The university is greatly embarrassed, notwithstanding 
its great endowment, by the continual demands for new buildings, 
which must be paid for out of the income. | 


—In a recent number of Petermann’s Mitteilungen Dr. F. 
Kriimmel states the results of his investigations of the Sargasso 
Sea, a summary of which is given in the Proceedings of the Royal | 
Geographical Society for October. He differs entirely from 
Humboldt as to the shape of the floating mass of vegetation. 
The ‘‘ great bank of Flores and Corvo” is, he says, Humboldt’s: 
summing up of the observations made by sailing-vessels passing 
through the Sargasso Sea on their way from the southern hemi- 
spere to Europe. These followed with slight variations the same 
course, and their observations were naturally limited in extent. 
It was on these insufficient data that Humboldt founded his theo- 
ries as to the size and shape of the Sargasso Sea, but now, by the 
aid of steam, we are able to arrive at more correct conclusions on 
these points. On a map which he has prepared, Dr. Kriimmel 
has plotted out the general contour of the mass of floating vege- 
tation, and has indicated in what parts of the sea the sargasso is 
found in the greatest abundance. In shape the Sargasso Sea is a 
sort of ellipse, the great axis of which almost coincides with the 
Tropic of Cancer, while the two foci are near longitude 45° and 
70° west. Around this central ellipse others are indicated, larger 
in size, but with the vegetation much less dense. In their general 
outlines they follow with sufficient nearness the course of the pre- 
vailing winds. <As to the origin of the alge, Dr. Kriimme! is 
strongly of the opinion that they come from the land — not only 
from the Gulf of Mexico and the coast of Florida, but from the 
shores of the Antilles and the Bahamas. The most recent studies 
with regard to the origin and course of the Gulf Stream tend, he 
thinks, strongly to support those who assert that the alyz come 
from the land. and to disprove the contention of those who sup- 
port the hypothesis of a marine origin. Now that it is settled 
that the Gulf Stream is not a single narrow stream issuing from 


_ the Gulf of Mexico, but an accumulation of converging currents 


sweeping past the coasts of the Antilles and through the adjoining 
seas, it is obvious that the quantity of alge carried away must be 
much greater than it could have been were the cld hypotheses of 
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the origin of the Gulf Stream correct. Dr. Kriimmel makes an 
approximate calculation as to the time occupied by the alge in 
reaching the Sargasso Sea. A fortnight after reaching the Gulf 
proper, the weed would, at the rate of two knots an hour, reach 
the latitude of Cape Hatteras. From that point its onward mo- 
tion is slower, and it takes about five months and a half for it to 
reach west of the Azores. After reaching the Sargasso Sea the 
weed continues to move slowly, until, becoming heavier as it 
grows older, it gradually sinks to make way for fresh supplies. 


— There will be an examination at the Civil Service Commission 
on Nov. 8 to secure two computers for the Nautical Almanac Of- 
fice. The salary of one will be $1,000 and the salary of the other 
will be from $1.000 to $1,400, to be determined after examination. 
The subjects will be algebra, yeometry, trigonometry, logarithms, 
and astronomy. Application blanks can be obtained of the com- 
mission. District applicants will not be admitted. Arrangements 
may possibly be made for examining applicants at prominent 
cities outside of Washington if applications are filed in time. 


—- Mr. J. C. Russell, who has been engaged in exploring the 
Mount St. Elias region of Alaska, has been heard from at Yaku- 
tat. He was not successful in reaching the top of the mountain, 
but he attained a greater elevation than the height of the moun- 
tain as reported by him last year, between 14,000 and 15,000 feet, 
and there were still some four thousand feet to climb to reach the 
summit. This places the height of the peak between 18,000 and 
19,000 feet, and restores St. Elias to its former position of one of 
the highest mountains on the continent. La Perouse, in 1876, 
placed its elevation at 12,672 feet, and it has varied from this all 
the way to 19,500 feet, as given by Dall in 1874. 


-— The long talked-of expedition from Australia to the south 
polar lands has now assumed the title of a ‘“‘ Swedish-Australasian 
Expedition,” and is likely soon to be equipped and dispatched. 
At a meeting held in Melbourne on the 8d of July last, according 
to the October Proceedings of the Royal Geographical Society, the 
report of the Antarctic Exploration Committee was read, in which 
it was stated that a grant of £1,000 had been proposed by the 
Queensland government, another of £1,366 on condition that the 
public subscribed £634, by the New South Wales government, and 
a third of £300 by the government of Tasmania. It remained to 
be seen what sum the ministry of Victoria would place upon the 
estimates. Added to the Swedish donation of £5,000, and a simi- 
lar sum from Sir Thomas Elder, there remained a balance of 
£2,000 only to be subscribed and insure the success of the expedi- 
tion, for the successful carrying out of which Baron Nordenskidld 
had stated that £15,000 would be sufficient. At the recent Inter- 
national Congress at Berne a resolution of approval of the proposed 
expedition and hearty wishes for its success was passed on the 
reading of a paper on the subject by Admiral Sir Erasmus Om- 
manney. As a pioneer expedition the project is likely to accom- 
plish most useful work, and its promotion, in face of many obsta- 
cles, is highly honorable to the public spirit of the Australian 
colonies. 


— I once heard of a boy who had a pet seal given to him when 
it was quite young, says a writer in the Illustrated American. It 
became very tame, and used to cuddle up beside the dogs to sleep 
in front of the fire, and learned to perform very many tricks. 
One winter the storms were very severe, and the fishermen were 
at times quite unable to venture to sea to set their nets. As a 
matter of course fish were scarce, and the seal’s food having been 
of fish alone, milk had to be substituted; but it consumed such 
vast quantities of the latter that, for purposes of economy, after a 
family council, it was decided to dispose of the beloved pet as 
soon as possible. The boy and a clergyman friend, who had al- 
ways taken a lively interest in the pet, started off in a boat with 
their precious victim, and, when far enough out for safety, threw 
the seal into the water. Little did they expect the result, for the 
creature, feeling itself very much abused, rushed after the boat 
with. all its might and main, uttering such tearful and heart-rend- 
ing cries of grief that it was at last taken back into the boat, 
where it lay exhausted, sobbing and wailing like a child. When 
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the familiar home was reached it soon regained its former gaiety 
and health, and lived to a good old age, little the worse for its 
adventure. 


According to Nature, Mr. W. H. Harris of Ealing, England,. 
records in Nature Notes (Sept. 15) a remarkable instance of “ fru- 
gality” in bees. The recent extremely rainy weather seems to 
have suggested to his bees that there would probably soon be an 
end of honey-making. Accordingly, although there was ‘‘a crate 
of fairly filled sections above the stock-box,” they adopted vigorous 
measures to prevent future inconvenience. ‘It is a positive fact,” 
says Mr. Harris, ‘‘ that my bees, not content with ejecting larve 
of both drones and workers, proceedéd to suck out the soft contents 
of the corpses, leaving only the white chitinous covering, which. 
had not hardened sufficient y to prevent the workers from piercing 
it. with their mandibles, and then inserting their tongues. 


_ Mr, W. Prentis of Rainham, England, describes in the Octo- 
ber number of the Zoologist an interesting case of a wild duck’s 
forethought. As quoted in Nature, a mowing machine was set to 
work round the outside of a field of lucerne bordering a marsh, 
diminishing the circle each time round the field, leaving about two 
acres in the centre. A wild duck was seen by the shepherd to fly 
from the piece of lucerne that was left with something in her 
beak, and, happening to fly near him, she dropped a three-parts 
incubated egg. She was again observed by the shepherd, and also 
by the sheep-shearer, carrying another egg in her beak, this time 
over the marsh-wall towards the saltings; and again she was seen 
for the third time carrying an egg in her beak in the same direc- 
tion. Next day, when the field was finished by the removal of the 
last piece of lucerne, the wild duck's nest from which the eggs 
had been removed was discovered. 


— Carl Lumholtz (author of ‘* Among Cannibals”), who is the 
head of the expedition now making explorations in the. Sierra 
Madre of Mexico, under the auspices of the American Geographical 
Society and the Museum of Natural History of New York, will 
write exclusively for Scribner’s Magazine the results of his inves- 
tigations and adventures. The first paper will appear.in the No- 
vernber issue. Dr. Lumholtz says: ‘* My intention is to investigate 
accurately the language, habits, and customs of the primitive peo- 
ple of the Sierra Madre by living with them, as I did with the 
natives of Australia; and thus I may hope to do my share in the 
noble work of elucidating the history of the native race of this 
great continent.” 


— The Imperial Academy of Sciences, Vienna, has just pub- 
lished in its Memoirs (Vol. XXXIX., Part First) a posthumous 
work of the traveller Dr. J J. von Tschudi, which is of uncom- 
mon interest to ethnographers and linguists. Its title is ‘‘Cal- 
turhistorische und sprachliche Beitrage zur Kenntniss des alten 
Peri” (Wien, F. Tempsky, 1881, pp. 220. . 4°). The contents 
are arranged under thirty eight headings having Indian names, 
and to give an idea of these, some of those more generally known 
may be mentioned here: Amatita, Apatchita, Ketchua, Korikantsa, 
Llama, Papa, Pariana, Patchakamak, Sairi, Tawantin- -suyu, Waka, 
Waskar (usually spelled huaca, huaskar), Wirakotcha. “In the 
article ‘‘Ketchua” he gives his reasons for defending Clements 
Markham’s opinion, that there had never been an Aimara people, 
but that the language called Aimara was really that of the Kola’o,; 
or, as we will call them now, Collas. This people was of a sturdy, 
ferocious race of mountaineers, which resisted for many years the 
attempts at subjugation made by the Inca “kings.” . When they 
had been conquered, the kings colonized other provinces with 
Kola’o men, who were forced to emigrate, and placed colonists in 
the Kola’o country, who were taken from Ketchua- speaking popu- 
lations of the province Aimaré. Thusa mixed people was formed, 
and a new medley language originated among it, which we know 
under the name of Aimaré. In this medley language the elements 
of the Kola’o are still recognizable from those of the intrusive 
Ketchua, and prove to be of another linguistic family. Markham’s 
idea of its origin has been also upheld and further. developed by 
Tschudi in his excellent book ‘‘ Organismus der Ketchua- Sprache” 
(1884). 
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CELESTIAL PHYSICS.’ 
(Continued from p. 215.) 


THE spectra of the stars are almost infinitely diversified, 
yet they can be arranged, with some exceptions, in a series 
in which the adjacent spectra, especially in the photographic 
region, are scarcely distinguishable, passing from the bluish- 
white stars like Sirius, through stars more or less solar in 
character, to stars with banded spectra, which divide them- 
selves into two apparently independent groups, according as 
the stronger edge of the bands is towards the red or the blue. 
In such an arrangement the sun’s place is towards the mid- 
dle of the series. | 

_ At present a difference of opinion exists as to the direc- 
tion in the-series in which evolution is proceeding, whether 
by further condensation white stars pass into the orange and 
red stages, or whether these more colored stars are younger 
and will become white by increasing age. The latter view 
was suggested by Johnstone Stoney in 1867. 

About ten years ago Ritter, in a series of papers, discussed 
the behavior of gaseous masses during condensation, and the 
probable resulting constitution of the heavenly bodies. Ac- 
cording to him, a star passes through the orange and red 
stages twice; first during a comparatively short period of 
increasing temperature, which culminates in the white stage, 
and a second time during a more prolonged stage of gradual 
cooling. He suggested that the two groups of banded stars 
may correspond to these different periods, the young stars 
being those in which the stronger edge of the dark band 
is towards the blue, the other banded stars, which are rela- 
tively Jess Juminous and few in number, being those which 
are approaching extinction through age. 

Recently a similar evolutional order has been suggested, 
which 1s based upon the hypothesis that the nebula and stars 
consist of colliding meteoric stones in different stages of 
condensation. : | 

Inaugural. aan at the meeting of the British Association for the Ad- 


vancement of Science, at Cardiff, August, 1891, by William Huggins, president 
of the association (Nature, Aug. 20). 
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More recently the view has been put forward that the di- 
versified spectra of the stars do not represent the stages of 
an evolutional progress, but are due for the most part to 
differences of original constitution. 

The few minutes which can be given to this part of the 
address are insufficient for a discussion of these different 
views. I purpose, therefore, to state briefly, and with re- 
serve, as the subject is obscure, some of the considerations 
from the characters of their spectra which appeared. to me to 
be in favor of the evolutional order in which I arranged the 
stars from their photographic spectra in 1879. This order is 
essentially the same as Vogel had previously proposed in his 
classification of the stars in 1874, in which the white stars, 
which are most numerous, represent the early adult and 
most persistent stage of stellar life, the solar condition that 
of full maturity and of commencing age, while in the orange 
and red stars with banded spectra we see the setting in and 
advance of old age. But this statement must be taken 
broadly, and not as asserting that all stars, however differ- 
ent in mass and possibly to some small extent in original 
constitution, exhibit one invariable succession of spectra. 

In the spectra of the white stars the dark metallic lines 
are relatively inconspicuous, and occasionally absent, at the 
same time that the dark lines of hydrogen are usually strong, 
and more or less broad, upon a continuous spectrum, which 
is remarkable for its brilliancy at the blue end. In someof 
these stars the hydrogen and some other lines are bright, and 
sometimes variable. | 

As the greater or less prominence of the hydrogen lines, 
dark or bright, is characteristic of the white stars as a class, 
and diminishes gradually with the incoming and increase in 
strength of the other lines, we are probably justified in re- 


garding it as due to some conditions which occur naturally 


during the progress of stellar life, and not to a peculiarity 
of original constitution. 

To produce a strong absorption-spectrum a substance must 
be at the particular temperature at which it is notably ab- 
sorptive; and, furtoer, this temperature must be sufficiently 
below that of the region behind from which the Jight comes 
for the gas to appear, so far as its special rays are concerned, 
as darkness upon it. Considering the high’ temperature to 
which hydrogen must be raised before it can show its char- 
acteristic emission and absorption, we shall probably be 
right in attributing the relative feebleness or absence of the 
other lines, not to the paucity of the metallic vapors, but 
rather to their being so hot relatively to the substances be- 
hind them as to show feebly, if at all, by reversion. Such 
a state of things would more probably be found, it seems to 
me, in conditions anterior to the solar stage. A considera- 
ble cooling of the sun would probably give rise to banded 
spectra due to compounds, or to more complex molecules, 
which might form near the condensing points of the vapors. 

The sun and stars are generally regarded as consisting of 
glowing vapors surrounded by a photosphere where conden- 
sation is taking place, the temperature of the photospheric 
layer from which the greater part of the radiation comes be- 
ing constantly renewed from the hotter matter within. 

At the surface the convection currents would be strong, 
producing a considerable commotion, by which the different. 
gases would be mixed and not allowed to retain the inequal- 
ity of proportions at different levels due to their vapor den- 
sities, 

Now the conditions of the radiating photosphere ad those 
of the gases above it, on which the character of the spectrum 
of a star depends, will be determined, not alone by tempera- 
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ture, but also by the force of gravity in these regions: this 
force will be fixed by the star’s mass and its stage of con- 


_densation, and will become greater as the star continues to 


condense. 
In the case of the sun the force of gravity bas already be- 
come so great at the surface that the decrease of the density 
of the gases must be extremely rapid, passing in the space of 
a few miles from atmospheric pressure to a density infinites- 
imally small; consequently the temperature-gradient at the 
surface, 
tremely rapid. The gases here, however, are exposed to the 
fierce radiation of the sun, and unless wholly transparent 
would take up heat, especially if any solid or liquid parti- 
cles were present from condensation or convection currents. 
From these causes, within a very small extent of space at 


the surface of the sun, all bodies with which we are ac- © 


quainted should fall to a condition in which the extremely 
tenuous gas could no longer give a visible spectrum. The 
insignificance of the angle subtended by this space as seen 
from the earth should cause the boundary of the solar at- 
mosphere to appear defined. If the boundary which we see 
be that of the sun proper, the matter above it will have to 
be regarded as in an essentially dynamical condition — an 
assemblage, so to speak, of gaseous projectiles for the most 
part falling back upon the sun after a greater or less range 
of flight. 
small extent in the sun, anc probably in the other solar 


stars, that the reversion which is manifested by dark lines is 


to be regarded as taking place. 
Passing backward in the star’s life, we should find a grad- 


ual weakening of gravity at the surface, a. reduction of the 


temperature-gradient so far as it was determined by expan- 


sion, and convection currents of less violence producing less — 


interference with the proportional quantities of gases due to 
their vapor densities, while the effects of eruptions would be 
more extensive. 

At last we might come to a state of fans in which, if the 


star were hot enough, only hydrogen might be sufficiently | 


cool relatively to the radiation behind to produce a strong 
absorption. The lower vapors would be protected, and might 
continue to be relatively too hot for their lines to appear 
very dark upon the continuous spectrum; besides, their lines 
might be possibly to some extent effaced by the coming in 
under such conditions in the vapors themselves of a continu- 
ous spectrum. 

In such a star the light radiated towards the upper part of 
the atmosphere may have come from portions lower down of 
the atmosphere itself, or at least from parts not greatly hot- 
ter. There may be no such great difference of temperature 
of the low and less low portions of the star’s atmosphere as 
to make the darkening effect of absorption of the protected 
metallic. vapors to prevail over the illuminating effect of 
their emission. 


It is only by a vibratory motion corresponding to a very 


high temperature that the bright lines of the first spectrum 
of hydrogen can be brought out, and by the equivalence of 
absorbing and emitting power that the corresponding spec- 
trum of absorption should be produced; yet for a strong ab- 
sorption to show itself, the hydrogen must be cool relatively 
to the source of radiation behind it, whether this be con- 
densed particles or gas. Such conditions, it seems to me, 
should occur in the earlier rather than 1 in the more advanced 
stages of condensation. : 

The subject i is obscure, and we may go wrong in our mode 
of conceiving of the probable progress of events, but there 


SCIENCE. 


if determined solely by expansion, must be ex- 
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can be no doubt that in one remarkable instance the white- 
star spectrum is associated with an early stage of condensa- 
tion. | 

Sirius is one of the most conspicuous examples of one type 

of this class of stars. Photometric observations combined 
with its ascertained parallax show that this star emits from 
forty to sixty times the light of our sun, even to the eye, 
which is insensible to ultra-violet light, in which Sirius is 
very rich, while we learn from the motion of its companion 
that its mass is not much more than double that of our sun. 
It follows that, unless we attribute to this star an improba- 
bly great emissive power, it must be of immense size, and in 
a much more diffuse and therefore an earlier condition than 
our sun; though probably at a later stage than those white 
stars in which the hydrogen lines are bright. 
_ A direct determination of the relative temperature of the 
photospheres of the stars might possibly be obtained in some 
cases from the relative position of maximum radiation of 
their continuous spectra. Langley has shown that through 
the whole range of temperature on which we can experi- 
ment, and presumably at temperatures beyond, the maxi- 
mum of radiation-power in solid bodies gradually shifts 
upwards in the spectrum from the infra red through the red 
and orange, and that in the sun it has reached the blue. 

The. defined character, as a rule, of the stellar lines of ab- 
sorption suggests that the vapors producing them do not at. 
the same time exert any strong power of general absorption.. 
Consequently, we should probably not go far wrong, when 
the photosphere consists of liquid or solid particles, if we 
could compare select parts of the continuous spectrum be- 
tween the stronger lines, or where they are fewest. It is 
obvious that, if extended portions of different stellar spectra 
were compared, their true relation would be obscured by the 
line-absorption. 

The increase of temperature, as shown by the rise in the 
spectrum of the maximum of radiation, may not always be 
accompanied by a corresponding greater brightness of a star 
as estimated by the eye, which is an extremely imperfect. 
photometric instrument. Not only is the eye blind to large 


regions of radiation, but even for the small range of light 


that we can see the visual effect varies enormously with its 
color. According to Professor Langley, the same amount 
of energy which just enables us to perceive — light 
in the crimson at A would in the green produce a visual 
effect 100,000 times greater. In the violet the proportional 
effect would be 1,600, in the blue 62,000, in the yellow 28,- 
000, in the orange 14,000, and in the red 1,200. Captain 
Abney’s recent experiments make the sensitiveness of the 
eye for the green near F to be 750 times greater than for the 
red about C. It is for this reason, at least in part, that I 


suggested in 1864, and have since shown by direct observa- 


tion, that,the spectrum of the nebula in Andromeda, and 
presumably of similar nebule, is, 10 appearance, only want- 
ing in the red. 

The.stage at which the maximum radiation is in the green, 
corresponding to the eye’s greatest sensitiveness, would be 
that in which it could be most favorably measured by eye- 
photometry. As the maximum rose ivto the violet and be- 
yond, the star would increase in visual brightness, but not 
in proportion to the increase of energy radiated by it. 

The brightness of a star would be affected by the nature 
of the substance by which the light was chiefly emitted. In 


the laboratory, solid carbon exhibits the highest emissive 


power. A stellar stage in which radiation comes, to a large 


extent, from a photosphere of the solid particles of this sub- 
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stance, would be favorable for great brilliancy. Though the 
stars are built up of watter essentially similar to that of the 
sun, it does not follow that the proportion of the different 
elements 1s evervwhere the same. It may be that the sub- 
stances condensed in the photospheres of different stars may 
differ in their emissive powers, but probably not to a great 
extent. 

All the heavenly bodies are seen by us through the tinted 
medinm of our atmosphere. According to Langley, the so- 
lar stage of stars is not really yellow, but, even as gauged 
by our imperfect eyes, would appear bluish- white if we could 
free ourselves from the deceptive influence of our surround- 
ings. 

From these considerations it follows that we can scarcely 
infer the evolutional stages of the stars from a simple com- 
parison of their eye-magnitudes. We should expect the 
white stars to be, as a class, less dense than the stars’ in the 
solar stage. As great mass might bring in the solar type of 
spectrum ata relatively earlier time, some of the brightest 
of these stars may be very massive, and brighter than the 
sun — for example, the brilliant star Arcturus. For these 
reasons the solar stars should not only be denser than the 
white stars, but perhaps, as a class, surpass them in mass 
and eye-brightness. 

It has been shown by Lane that, so long as a condensing 
gaseous mass remains subject to the laws of a purely gaseous 
body, its temperature will continue to rise. 

The greater or less breadth of the lines of speorption of 
hydrogen in the white stars may be due to variations of the 
depth of the hydrogen in the line of sight, arising from the 
causes which have been discussed. At the sides of the lines 
the absorption and emission are feebler than in the middle, 
and would come out more strongly with a greater thickness 
of gas. 

The diversities among the white stars are nearly as nu- 
merous as the individuals of the class, Time does not per- 
mit me to do more than record that, in addition to the three 
sub-classes into which they have been divided by Vogel, 
Scheiner has recently investigated minor differences as sug- 


gested by the character of the third line of hydrogen near 


G. He has pointed out, too, that so far as his observations 
go the white stars in the constellation of Orion stand alone, 
with the exception of Algol, in possessing a dark line in the 
blue which has apparently the same position as a bright line 
in the great nebula of the same constellation; and Pickering 
finds in his photographs of the spectra of these stars dark 
lines corresponding to the principal lines of the bright-line 
stars, and the planetary nebulee with the exception of the 
chief nebular lines. The association of white stars with 
nebular matter in Orion, in the Pleiades, in the region of the 
Milky Way, and in other parts of the heavens, may be re- 
garded as falling in with the view that I have taken. 

In the stars possibly further removed from the white class 
than our sun, belonging to the first division of Vogel’s third 
class, which are distinguished by absorption bands with their 
stronger edge towards the blue, the hydrogen lines are nar- 
rower than in the solar spectrum. In these stars the den- 
sity-gradient is probably still more rapid, the depths of hy- 
drogen may be less, and possibly the hydrogen molecules 
may be affected by a larger number of encounters with dis- 
similar molecules. Insome red stars with dark hydrocarbon 
bands, the hydrogen lines have not been certainly observed; 
if they are really absent, it may be because the temperature 
has fallen below the point at which hydrogen can exert its 
characteristic absorption; besides, some hydrogen will have 
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united with the carbon. The coming in of the hydrocarbon. 
bands may indicate a later evolutional stage, but the tem- 
perature may still be high, as acetylene can exist in the 
electric arc. 

A number of small stars more or less similar to those 
which are known by the names of their discoverers, Wolf 
and Rayet, have been found by Pickering in his photographs. 
These are remarkable for several brilliant groups of bright 
lines, including frequently the hydrogen lines and the line 


D,, upon a continuous spectrum strong in blue and violet 


rays, in which are also dark lines of absorption. As some 
of the bright groups appear in his photographs to agree in 


position with corresponding bright lines in the planetary 
~nebule, Pickering suggests that these stars should be placed 


in one class with them, but the brightest nebular line is ab- 
sent from these stars. The simplest conception of their na- 
ture would be that each star is surrounded by a nebula, the 
bright groups being due to the gaseous matter outside the 
star. Mr. Roberts, however, has not been able to bring out 
any indication of nebulosity by prolonged exposure. The 
remarkable star 7 Argus may belong to this class of the 
heavenly bodies. 

In the nebule, the elder Herschel saw portions of the fiery 
mist or ‘‘ shining fluid” out of which the heavens and the 
earth had been slowly fashioned. Fora time this view of 
the nebule gave place to that which regarded thetn as exter- 
nal galaxies, cosmical ‘‘ sand-heaps,” too remote to be re- 
solved into separate stars; though indeed, in 1858, Mr. Her- 
bert Spencer showed that the observations of nebulze up to 
that time were really in favor of an evolutional progress. 

In 1864 I brought the spectroscope to bear upon them: the 
bright lines which flashed upon the eye showed the source 
of the light to be glowing gas, and so restored these bodies 
to what is probably their true place, as an early stage of si- 
dereal life. 

At that early time our knowledge of stellar spectra was 
small. For this reason partly, and probably also under the 
undue influence of theological opinions then widely preva- 
lent, [ unwisely wrote in my original paper in 1864, ‘‘ that 
in these objects we no longer have to do with a special mod- 
ification of our own type of sun, but find ourselves in pres- 
ence of objects possessing a distinct and peculiar plan of 
structure.” Two years later, however, in a lecture before 
this association, I took a truer position. ‘* Our views of the 
universe,” I said, ‘‘ are undergoing important changes: let 
us wait for more facts, with minds unfettered by any dog- 
matic theory, and therefore free to receive their cies 
whatever it may be, of new observations.” 

Let us turn aside for a moment from the nebule in the sky 
to the conclusions to which philosophers had been irresisti- 
bly led by a consideration of the features of the solar system. 
We have before us in the sun and planets obviously not ‘a 
haphazard aggregation of bodies, but a system resting upon 
a multitude of relations pointing to a common physical 
cause. From these considerations Kant and Laplace formu- 
lated the nebular hypothesis, resting it on gravitation alone, 
for at that time the science of the conservation of energy 
was practically unknown. These philosophers showed how, 
on the supposition that the space now occupied by the solar 
system was once filled by a vaporous mass, the formation of 
the sun and planets could be reasonably accounted for. 

By a totally different method of reasoning, modern science 
traces the solar system backward step by step to a similar 
state of things at the beginning. According to Helmholtz, 
the sun’s heat is maintained by the contraction of his mass, 
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at the rate of about 220 feet a year. Whether at the present 
time the sun is getting hotter or colder we do not certainly 
know. We.can reason back to the time when the sun was 
sufficiently expanded to fill the whole space occupied by the 


solar system, and was reduced to a great glowing nebula. 


‘Though man’s life, the life of the race perhaps, is too short 
to give us direct evidence of any distinct stages of so august 
a process, still the probability is great. that the nebular hy- 
pothesis, especially in the more precise form given to it by 
Roche, does represent broadly, notwithstanding some diffi- 
aie the succession of events shrouge wn the sun and 
planets have passed. | 

~The nebular hvpothesis of Laplace requires a rotating 
mass of fluid which at successive epochs became unstable 
from excess of motion, and left behind rings, or more 
probably perare lumps, of matter from the equatorial 
regions. 

The difficulties to which I have eelerred have suggested to 
some thinkers a different view of things, according to which 
it is not necessary to suppose that one part of the system 
gravitationally supports another. The whole may consist of 
a congeries of discrete bodies, even if these bodies be the 
ultimate molecules of matter. The planets may have been 
formed by the gradual accretion of such discrete bodies. On 
the view that the material of the condensing solar system 
consisted of separate particles or masses, we have no longer 
the fluid pressure which is an essential part of Laplace’s the- 
ory. - Faye, in his theory of evolution from meteorites, has 
to throw over this fundamental idea of the nebular hypothe- 
sis, and he formulates instead a different succession of events, 
in which the outer planets were formed last, a theory which 
has difficulties of its own. 

Professor George Darwin has recently shown, from an in- 
vestigation of the mechanical conditions of a swarm of me- 
teorites, that on certain assumptions a meteoric swarm might 
behave as a coarse gas, and in this way bring back the fluid 
pressure exercised by one part of the system on the other, 
which is required by Laplace’s theory. One chief assump- 
tion consists in supposing that such inelastic bodies as mete- 
oric stones might attain the effective elasticity of a high or- 
der which is necessary to the theory through the sudden 
volatilization of a part of their mass at an encounter, by 
which what is virtually a violent explosive is introduced be- 
tween the two colliding stones. Professor Darwin is careful 
to point out that it must necessarily be obscure as to haw a 
small mass of solid matter can take up a very large amount 
of energy in a small fraction of a second. 

Any direct indications from the heavens themselves, how- 
ever slight, are of so great value, that I should perhaps in 


this connection call attention to a recent remarkable photo- 


graph, by Mr, Roberts, of the great nebula in Andromeda. 
On this plate we seem to have presented to us some stage of 
eosmical evolution on a gigantic scale. The photograph 
shows a sort of whirlpool disturbance of the luminous mat- 
ter which is distributed in a plane inclined to the line of 
sight, in which a series of rings of bright matter separated 
by dark space, greatly foreshortened by perspective, sur- 
round a large undefined central mass. Weare ignorant of 
the parallax of this nebula, but there can be little doubt that 
we are looking upon a system very remote, and therefore. of 


a magnitude greatly beyond our power of adequate compre- — 
in whatever state it. 


hension. The matter of this nebula, 
may be, appears to be distributed, as in so many otber neb- 
ulze, in rings or spiral streams, and to suggest a stage in a 
succession of evolutional events not inconsistent with that 
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which the nebular hypothesis requires. To liken this object 
more directly to any particular stage in the formation of the 
solar system would be ‘‘ to compare things great with small,” 
and might be indeed to introduce a. false analogy; but, on 
the other hand, we should err through an excess of caution 
if we did not accept the remarkable features brought to light 
by this photograph as a presumptive indication of a progress 
of events in cosmical history following broadly upon the 
lines of Laplace’s theory, | 
The old bs of the original matter of the nebule, that it 
“eery mist,”’ 


‘a tamiaieions cloud 
Instinet with fire and nitre,’’ 


fell at once with the rise of the science of thermodynamics. 
In 1854 Helmholtz showed that the supposition of an original 


_ fiery condition of the nebulous stuff was unnecessary, since 


in the mutual gravitation of widely separated matter we 
have a store of potential energy sufficient to generate the 
high temperature of the sun and stars. We can scarcely go 
wrong in attributing the light of the nebule to the conver- 
sion of the gravitational | energy of shrinkag:> into Oe 
motion. 

The idea that the sik: of comets and of nebulee may be 
due to a succession of ignited flashes of gas from the encoun- 
ters of meteoric stones was suggested by Professor Tait, and 
was brought to the notice of this association in 1871 ny mi 
William Thomson in his presidential address. 

‘The spectrum of the bright-line nebule is saiinnig not 
such a spectrum as we should expect from the flashing by 
collisions of meteorites similar to those which have been an- 
alyzed in our laboratories. The strongest lines of the sub- 
stances which in the case of such meteorites would first show 
themselves, iron, sodium, magnesium, nickel, etc., are not 
those which distinguish the nebular spectrum. On the con- 
trary, this spectrum is chiefly remarkable for a few brilliant 
lines, very narrow and defined, upon a background of a 
faint continuous spectrum, which contains numerous bright 
lines, and probably some lines of absorption. | 

The two most conspicuous lines have not been interpreted, 
for though the second line falls near, it is not coincident 
with a strong double line of iron. It is hardly necessary to 
say tbat though the near position of the brightest line to the 
bright double line of nitrogen, as seen in a small spectro- 
scope in 1864, naturally suggested at that early time the pos- 
sibility of the presence of this eiement in the nebula, I have 
been careful to point out, to prevent misapprehension, that 
in more recent years the nitrogen line and subsequently a 
lead line have been employed by me solely as noucat points 
of reference in the spectrum. peg 

The third line we know to be the second line of the first 
spectrum of hydrogen. Mr. Keeler has seen the first hydro- 
gen spectrum in the red, and. photographs show that this 
hydrogen spectrum is probably present in its complete form, | 
or nearly so, as we first learned to know it in the absorption 
spectrum of the white stars. 

We are not surprised to find associated with it the ie Dz, 
near the position of the absent sodium lines, probably due to 
the atom of some unknown gas, which in the sun can only 
show itself in the outbursts of highest temperature, and for 
this reason does not reveal itself by el in the solar 
Spectrum. 

It is not unreasonable to assume that the two brightest 
lines, which are of the same order, are produced by sub- 
stances of a similar nature, in which a vibratory motion 
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corresponding to a very high temperature is also necessary. 
These substances, as well as that represented by the line Dg, 
may be possibly some of the unknown elements which are 
wanting in our terrestrial chemistry between hydrogen and 
lithium, unless indeed D, be on the lighter side of hydro- 
gen. | 

In the laboratory we must have recourse to the electric 
discharge to bring out the spectrum of hydrogen; but in a 


- vacuum-tube, though the radiation may be great, from the 


relative fewness of the luminous atoms or molecules or from 
some other cause, the temperature of the gas as a whole may 
be low. 

On account of the large selon of the nebulz, a compara- 
tively small number of luminous molecules or atoms would 
probably be sufficient to make the nebule as bright as they 
appear to us. On such an assumption the average tempera- 
ture may be low, but the individual particles, which by 


their encounters are luminous, must’ have motions corre- . 


sponding to a very high ee peraennss and in this sense be 
extremely hot. : 

- In such diffuse masses, fron the ar mean length of free 
path, the encounters would be rare but correspondingly vio- 
lent, and tend to bring about vibrations of comparatively 
short period, as appears to be the case if we may judge by 
the great-relative brightness of the more refrangible lines of 
the nebular spectrum. 

Such a view may perhaps reconcile the high temperature 
which the nebular spectrum undoubtedly suggests with the 
much lower mean temperature of the gaseous mass, which 
we should expect at so early a stage of condensation, unless 
we assume a very enormous mass, or that the matter coming 
together had previously considerable motion, or considerable 
molecular agitation. : 

The inquisitiveness of the human mind dees not allow us 
to remain content with the interpretation of the present state 
of the cosmical masses, but suggests the question, 


| ‘* What see’st thou else 
In the dark backward and abysm of time? ’’ 


What was the original state of things? How has it come 
about that by the side of ageing worlds we have nebule ina 
relatively younger stage? Have any of them received their 


birth from dark suns, which have collided into new life, | 


and so belong to a second or later generation of the heav- 
enly bodies? 

During the short historic period, ‘rideed: jhene’ is no record 
of such an event; still it would seem to be only through the 
collision of dark suns, of which the number must be increas- 
ing, that a temporary rejuvenescence of the heavens is pos- 
sible, and by such ebbings and flowings of stellar life that 
the inevitable end to which evolution in its apparently un- 
compensated progress is carrying us can, even for a little, 
be delayed 

We cannot refuse to admit as possible such an origin ‘for 
nebule. | | 

In considering, however, the formation of the existing 


nebulz we must bear in mind that, in the part of the heav-. 


ens within our ken, the stars still in the early and middle 
stages of evolution exceed greatly in number those which 
appear to be in an advanced condition of condensation. In- 
deed, we find some stars which may be regarded as not far 
Sdganced beyond the nebular condition. 


It may be that the cosmical bodies which are stil] nebulous 


owe their later development to some conditions of the part of 
space where they occur, such as, conceivably, a greater 
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original homogeneity, in consequence of which condensation 
began less early. In other parts of space, condensation may 
have been still further delayed, or even have not yet begun. 
It is worthy of remark that these nebulze group themselves 
about the Milky Way, where we find a preponderance of the 
white-star type of stars, and almost exclusively the bright- 
line stars which Pickering associates with the planetary 
nebule. Further, Dr. Gill concludes, from the rapidity 
with which they impress themselves upon the plate, that the 
fainter stars of the Milky Way also, to a large extent, belong 
to this early type of stars. At the same time other types of 
stars occur also over this region, and the red hydrocarbon 
stars are found in certain parts; but possibly these stars may 
be before or behind the Milky Way, and not physically 
connected with it. 

If light matter be suggested by the ean of these neb- 
ule, it may be asked further, as a pure speculation, whether 
in them we are witnessing possibly a later condensation of 
the light matter which had been left behind, at least in a 
relatively greater proportion, after the first growth of worlds 
into which the heavier matter condensed, though not with- 
out some entanglement of the lighter substances. The wide 
extent and great diffuseness of this bright-line nebulosity 
over a large part of the constellation of Orion may be re- 
garded perhaps as pointing in this direction. The diffuse 
nebulous matter streaming round the Pleiades may possibly 
be another instance, though the character of its spectrum has 
not yet been ascertained. 

In the planetary nebule, as a rule, there is a sensible in- 
crease of the faint continuous spectrum, as well as a slight 
thickening of the bright lines towards the centre of the neb- 
ula, appearances which are in favor of the view that these 
bodies are condensing gaseous masses. | 

Professor George Darwin, in his investigation of the 
equilibrium of a rotating mass of fluid, found, in accordance 
with the independent researcues of Poincaré, that when a 
portion of the central body becomes detached through in- 


_ereasing angular velocity, the portion should bear a far 


larger ratio to the remainder than is observed in the planets 
and satellites of the solar system, even taking into ac- 
count he terogeneity from the condensation of the ae 
mass. 

Now this state of things, in which the masses, though not 
equal, are of the same order, does seem to prevail in many 
nebuls, and to have given birth to a large number of binary 
Mr. See has recently investigated the evolution of 
bodies of this class, and points out their radical differences 
from the solar system in the relatively large mass-ratios of 
the component bodies, as well as in the high eccentricities 
of their orbits brought about by tidal friction, which would — 
play a more a per in the evolution of such sys- 
tems. . 

Considering the large nnabek of ieee bodies, he suggests 
that the solar system should perhaps no longer be regarded 
as representing celestial evolution in its normal form — 


‘* A goodly Paterne to whose perfect mould 
He fashioned them . , .’°— 


but rather as modified by conditions which are exceptional. 
Tt may well be that in the very early stages condensing 
masses are subject to very different conditions, and that con- 
densation may not always begin at one or two centres, but. 
sometimes set in at a large number of points, and proceed 
in the different cases along very different lines of evolution. 


(To be continued.) 


OcTOBER 23, 1891.] 


LETTERS TO THE EDITOR. 


Par Correspondents are requested to be as brief as possible. 
is in all cases required as proof of good faith. 

On request in advance, one hundred copies of the number containing his 
communication will re furnished Free to any correspondent. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 


The writer's name 


Solar Diffraction Glow, 


A FAINT yet clearly perceptible diffraction ring has appeared 
around the sun for about a week past. 
tint, and at the outer margin faded into the blue sky by almost 
imperceptible degrees. The centre was tinted nearly to the sun, 
and was not so bright and white as was the case in Bishop’s ring 
in 1888-85. The part of the ring at 224 degrees from the sun was 
little if any brighter than the parts adjacent. 
of the ring reached to 30 degrees, and some days perhaps to 35 
degrees. The storms of late September and first days of October 
cleared away and left the deep blue sky without a cloud or even 
haze. The colored ring could not:be definitely recognized till 
about noon. After that time it grew brighter till sunset, when 
the part of the ring which remained above the horizon rapidly 
changed to a most brilliant. violet-purple. The illuminated por- 
tion of the sky at sunset was nearly semi-circular and had a 
greater diameter than the tinted ring of the afternoon, but where 
the ring had been perceptible during the day, the Ewiligat tints 
were most intense. 

These observations were made in the. San Juan Mountains in 
Colorado, at an altitude of 10,800 feet. I observed Bishop’s ring 
for about two years, and this ring is in several respects different 


from that. G. H. STONE. 
Ironton, Col., Oct. 12. 


Rain-Making. 

REASONING from well-established meteorological principles alone, 
I should say that the probabilities of success in rain-making are 
quite small. Eut we have learned that it is hazardous to predict 
confidently, a priori, what nature may do under untried condi- 
tions. New principles may be discovered which may modify the 
operation of those already known. As far as I am informed, re- 
ports concerning the results of the experiments being made in 
the South-west are contradictory. And if rain does follow a few 
explosions there at this season of the year, when rains occur in 
most portions of the temperate zones, would that settle the ques- 
tion without dispute? 


It seems to me that the effects following great battles have not 


been recorded with sufficient care to furnish reliable data.. When 
the air in any region is nearly saturated with moisture, it is rea- 


sonable to suppose that a violent disturbance in the atmosphere ~ 


may cause a sufficient condensation to produce rain. But when 
it is far below saturation, it seems to me that the results must be 
doubtful until fully established by experiment. Let the experi- 
ments be made in places where it seldom or never rains — for in- 
stance, in the Sahara. 
mine the question without doubt. 
interest. . 
Amherst, Mass , Oct, 14. 


I await results with great 
MARSHALL HENSHAW. 


“AMONG THE PUBLISHERS. 


A BOOK has just been published entitled ‘‘The Business of 
Travel,” a fifty years’ record of progress, by Fraser Rae, giving in 
detail an account of the origin and growth of the now marvel- 
lously developed organization of Thomas Cook & Son. To scores 
_of thousands who have made pilgrimages to the Meccas of the 
world as excursionists, guided, directed, and conserved in all in- 
terests by this concern, this book, which is packed with informa- 


tion as to travel in this country, in Europe, and in Eastern lands, — 


will be found not only entertaining but instructive. 


— The Publishers’ Weekly says, that, in response to an inquiry, 
the Assistant Secretary of the Treasury writes the following, 
which will be of interest to all bookbuyers: 
ter in which you inquire if you can purchase books in England 


and have them sent to you by mail, I have to inform you that the 


importation of dutiable articles, which includes dutiable books, is 
forbidden by Article XI. of the Universal Postal Union Convention, 
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It had a pale purplish 


The outer margin 


A series of such experiments would deter- © 


‘*In reply to your let-— 
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and books so imported are subject to seizure. Books printed ex- 
clusively in languages other than English, and various other books, 
are exempt from duty under certain provisions of the Free List, Act 
of Oct, 1, 1890, and such books are not included in the prohibition. 


— John Wiley & Sons have in preparation a ‘‘ Manual of Min- 
ing,” by Professor M. C. Ihlseng. 


— There has been no book written on Hawaii, or the Sandwich 
Islands, as many still call them, within the last twenty years. 
But this silence will soon be broken by Mrs. Helen Mather, who 
has written an account of ‘‘One Summer in Hawaii,” which the 
Cassell Publishing Company will publish. Mrs. Mather’s book will 
undoubtedly turn the attention of many travellers toward this 
little group of islands in the Pacific. It will be illustrated from 
photographs and drawings made by Walter McDougall, who has 
had the pleasure of spending part of the summer in Hawaii. 


— Miss Isabel F. Hapgood has translated a lar ze number of 
Tolstéy’s books, and Miss Isabel F. Hapgood has been journeying 
in Russia. What more natural than that she should see ‘‘ Count 
Tolst6y at Home,” and what still more natural than that she 
should make this the title and subject of a paper in the November 
Atlantic. Miss Hapgood, although admiring his great gifts, is not 
a blind adherent of his changeable philosophies. Here is a bit of 
useful information: the name Tolst6y with the y is the writer’s 
own way of spelling his own name, and not a typographical 
error. 


— Little, Brown, & Co. have just ready the ninth edition of 
Bartlett’s ‘‘ Familiar Quotations,” greatly enlarged, and now rep- 
resenting eight hundred and fifty authors and twelve thousand 
new lines of index, making the volume one-third larger than the 
previous edition; and ‘‘ A Narrative of Events Connected with the 
Introduction of Sulphuric Ether into Surgical Use,” by Richard 
Manning Hodges, A.M., M.D., formerly of the Massachusetts 
General Hospital. 


— All teachers who are interested in seeing the best master- 
pieces of literature put before school children in an attractive and 
inexpensive form will be gratified to learn that Houghton, Mifflin, 
& Co. have just issued, as No. 51 of their Riverside Literature 
Series (price, in paper covers, 15 cents), ‘“Rip Van Winkle and 
other American Essays from Washington Irving’s Sketch Book.” 
In addition to ‘‘ Rip Van Winkle,” the book contains the famous 
‘‘ Legend of Sleepy Hollow,” ‘‘ Philip of Pokanoket,” introductions 
and explanatory notes, and a biographical sketch of the author. 


Early in December, No. 52 of the same series will appear, con- 


taining ‘‘The Voyage and other English Essays from the Een 
Book.” 


— The Peruvian traveller and linguist, J. J. von Tschudi, lately 
deceased, had been successful in collecting almost all the books, 
pamphlets, and treatises that had ever appeared in the Quichua 
language, still the most important idiom of that extensive country. 
Among the few oldest books which he had never been able to see 


_ is the grammar of the Dominican priest Domingo de Sancto 


Thomas, ‘ Arte de la lengua Quichua.” The well-known repub- 
lisher of South American linguistic books, Dr. Julius Platzmann, 


has been fortunate enough to secure a copy ata pretty steep price, 


and has now reproduced it in a fac-simile edition, for sale at B. G. 

Teubner’s, Leipzig. It is a neat little sedecimo in small Gothic. 
print, containing a prologo and ninety-six leaves (192 pages). Old 
Indian grammars of those times are fashioned after the model of 
the Latin language, and this one makes no exception. It was the 


first grammar of the Quichua language, and evinces an uncom- 


monly thorough study of it. It is dated Valladolid, 1560. The 


~ Quichua lexicon of this author is of the same date, and is the first 


print in which the name ‘: Quichua,” which is the name of a Peru- 


vian tribe of the Andahuaylas district, has been applied to this 


language. 


— Messrs. J. B. Lippincott Company announce for early publi- 
cation the ‘ Life of Benjamin Harris Brewster,” by Eugene Cole- 
man Savidge, M.D. Mr. Brewster took an active and important 
part in many of the most critical and exciting movements in our 
recent national history. He knew more or less intimately every 


- American celebrity since the time of Webster and Clay, and his 
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biography will be a valuable coniribution to the history of the last 
half-century of our national life. The second volume of ‘‘ Hermetic 
Philosophy,” by Styx of the “HH. B. of L.” will soon be issued by 
the same publishers. As in the first volume, it includes lessons, 
general discourses, and explanations of ‘+ Fragments” from the 
schools of Egypt, Chaldea, Greece, Italy, etc., and is a continua- 
tion of the line of thought treated in that work. One of the ac- 
quisitions to medical literature of the year will be the new edition 
of Professor Roberts Bartholow’s ‘‘ Hypodermatic Medication,” 
about to be issued from the press of the same company. 


— The J. B. Lippincott Company of Philadelphia have published 
an octavo volume entitled *‘ Harmony of Ancient History,” by 
Malcomb Macdonald. It is an attempt to determine the dates of 
the best known events in Oriental History and to harmonize the 
chronology of the Egyptians with that of the Jews. Our know!l- 
edge of Egyptian chronology was formerly confined to the state- 
ments of the Greek historian Manetho, but we now have the 
‘testimony of the Egyptian monuments to aid us; yet the best 
modern authorities differ by many centuries as to the dates of 
Egyptian kings. On the other hand, the Bible chronology, besides 
being sometimes inconsistent with itself, is not in accord with 
that of Egypt and other nations, and the result is a mass of doubt 
and confusion. Mr. Macdonald has here endeavored to fix the 
dates of some Egyptian kings by means of astronomical phenomena 
recorded on the monuments whose occurrence our modern astron- 
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omy enables us to verify. He then proceeds to the Jewish chro- 
nology with the avowed purpose of showing that it harmonizes 
with that of Egypt and Assyria; and he claims for his scheme that 
‘there is not one single chronological statement in the Bible from 
which it does not remove all improbability.” To attain this end, 
however, he is obliged to resort to some devices and interpreta- 
tions that seem forced and arbitrary, and he admits that ‘the 
whole scheme rests largely on circumstantial evidence.” For our 
part we doubt if any reconciliation of the ancient chronologies is 
possible, the gaps in the monumental records being so great and 
other ancient histories so largely mythical as to preclude a satis- 
factory solution of the problem; but. Mr. Macdonald has made 
an elaborate attempt at such reconciliation, and we leave the 
criticism of his work to those who have made.a special study of 
the subject. 
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— The newest of important educational movements, “ Univer- 
sity. Extension,” will have first place in the Popular Science 
Monthly for November.. The article is by Professor C. Hanford 
Henderson, and, after sketching what has been done in England. 
it describes the beginning that has been made in this country, and 
tells the plans of the extension organizers for the future. In the 
same number Mr. W. F. Durfee will conclude his contributions to. 
the series of illustrated articles on the development of American 
industries with a paper on “The Manufacture of Steel.” This 
paper completes the account of the Bessemer process, and proves. 


Publications received at Editor’s Office, 


Oct. 14-20. 
BARNES, M.S., and BARNES, E. Studies in American 
History. Boston, Heath 481 p. 12°. $1.25. 
GREENE, An Introduction to Spherical and 


Practical Astronomy. Boston, Ginn. 158p. 8°. 
1.60. 

Harvarp CoLLEGE, Annals of the Astronomical 
Observatory of. Vol. XXVI, Part I. Prepara- 
‘tion and Discussion of the ‘Draper Catalogue. 
Cambridge, University Press. 192p. 4°. 

Annals of the Astronomical Observatory of. 

Vol. XXX, Part II. Obseryations made at the 

Blue Hill Meteorologicat Observatory, in the 

year 1890. Cambridge, University Press. 201 p. 

4°, 


Wuirine. H. A course of Experiments in Physical 
Measurements. Part IV. Appendix for the use 
of Teachers. Boston, Heath. 3826p. 8°. 


PRACTICAL WORK 
ORGANIC CHEMISTRY. 


By FREDERICK WM. STREATFEILD, with a 
Prefatory Notice by Prof. R. Meldola. 
156 pages, with 35 illustrations, $1.25. 


B. & F. H. SPON, 42 Cortlandt St., N.Y. 
HANDBOOK OF METEOROLOGICAL TABLES, 


By Asst. Pror. H. A. Hazen. 
127 pp. 8°. 


Professor Waldo says: ‘‘I-heartily recom- 
mend them to all workers in meteorology, 
and do not see how any of our American 
meteorologists can afford to be without a 
copy.’’ . 

Professor Symons of London says: ‘‘ They 
are unquestionably valuable helps, which 
must be kept handy, and replaced when 
worn out.’’ 


Price, postpaid, $1. 


N. D. ¢. HODGES, 47 [ Lafayette PL, New york. 


OF WHAT USE IS THAT PLANT? 


You can find the answer in 
SMITH’S ** DICTIONARY OF 
ECONOMIC PLANTS.” | 
Sent postaid on receipt of $2.80. Eophel 
er’s price, $3.50. 


SCIENCE BOOK AGENCY, 


47 Lafayette Place, New York 


Exchanges. 


{Freeofcharge to all, if ofsatisfactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
York.] 


For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (200g to t-romg), platinum dishes and crucibles, 
agate mctors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Si/Zzman‘s Yournal, 
1862-1885 (62-71 bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 1854-1869. 
quirers. F. GARDINER, JR., Pomfret, Conn. 


I have five vols. of Olhausen’ s Biblical Commentary 
on the New Testament” that I would like to sell or 
exchange for works on geology of North America. 

These volumes are as good as new, except the slight 
fading of the black cloth covers. D.'T. Marshall, Me- 
tuchen, N. J. 


For sale or exchange, extra fine pair (¢ and ¢?) of skins 
of Rocky Mountain Goat, with the skulls, etc., as needed 
for mounting; collection of vertebrate fossils from the 
Coup Fork Tertiary of Kansas; collection « f works on 
descriptive cryptogamic botany—mostly on Fungi, thir- 
teen vols. of Botanical Gazette, eight vols Grevzllea, 
four vols. Motarisea,; stereopticon cutfit, with attach- 
ment for microsc: pic projecti n; 143 stereopticon slides, 
illustrating zoology and cryptogams. Wanted—American 
and foreign works and pamphlets on Vertebrate Palzon- 
tology. and series af 4 #2. Jour. of Sc7ence and other peri- 
odicals containing contributions to Vertebrate Palzon- 
tology. Prof. F. W. Cragin, Colorado Springs, Colo. 


For exchange or sale at a sacrifice, an elaborate micro- 
scope outfit. Bullock stand; monocular objectives, one- 
sixth homeogeneous immersion, four-tenths, and three 
inch, Bausch & Lomb, also one-fourth and one inch 
Spencer. Four eye-pieces. Objectives are the best made. 
oo Mrs. Marion smth, 4t Branch Street, Lowell, 

ass 


THE 


AMERIGAN GEOLOGIST FOR 1891 


AND 


BIEN’S NEW ATLAS OF THE METROPOLI- 
TAN DISTRICT, 


will be given to New Subseribers to the 
GroLoaist for $25.00 (which is the regular 
price of the Atlas alone), if ordered through 
the GEOLOGIST. 

For other premiums see the Gxoxoaist for 
Nov., Dec., and Jan. Address 


THE GEOLOGICAL PUBLISHING COMPANY, 


Minneapolis, Minn. 


THE BOTANICAL GAZETTE. 


A monthly illustrated journal of botany in 


-all its departments. 
25 cents a number, $2.50 a year. 


Aaaress PUBLISHERS BOTANICAL GAZETTE, 


Craivfordsville, Ind, 


Full particulars to en- 


Publications of the University of Pennsylvania. 
SERIES IN 


Philology, Literature and 
Archeology. 


Vol. I. now ready. 


1. Poetic and Verse Criticism of the Reign of Eliza- 
beth. By Felix FE Schelling, A.M., Assistant 
Professor of English Literature. $1. 00. 


2. A Fragment of the Babylonian ‘: Dibbarra” Epic. 
By Morris Jastrow, Jr.. Ph.D., Professor of 
Arabie 60 cents. 


3, @. Iipés with the Accusative. 6b. Note ona Pas, 
sage in the Antigone. By William A. Lamberton 
A.M., Professor of the Greek Language and Lit- 
erature. 50 cents. 

4, The Gambling Games of the Chinese in America. 
Fén tan and Pak kop pid. By Stewart Culin, 
Secretary of the Museum of Archeology and 
Paleontology. 40 cents. 


In preparation. 


The Terrace at Persepolis. By Morton W. Easton, 
Ph.D., Professor of Comparative Philology. 

An Aztec ‘Manuscript. By Daniel G. Brinton, M.D., 
oe of American Archeology and Linguis- 

ics 

A Monograph on the Tempest. 
Furness, Ph.D., LL.D. 

Recent Archeological Explorations in New Jersey. 
By Charles C. Abbett, M.D, Curator of the 
American Collections. 

Archeological Notes in Northern Morocco. By Tal- 
cott Williams, A.M., Secretary of the Museum 
of Egyptian Antiquities. 

a. On the Aristotelian Dative. 6. On a Passage in 

_ Aristotle’s Rhetoric. By William A. Lamberton, 
A.M., Professor of the Greek Language and. 
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OcTOBER 23, 1891. |] 
that its chief feature was first developed by an American. The 
same i-sue will contain an article by Professor Frederick Starr on 
‘‘Ornament:” one by President Goodale (his address to the Ameri- 
can Association for the Advancement of Science) on ‘* Some of the 
Possibilities of Economic Botany;” and the second of the ‘‘ Les- 
sons from the Census,” by Mr. Carroll D. Wright. 


— Bradlee Whidden will publish, about Nov. 15, ‘‘ Modern 
American Rifles,” by A. C. Gould (Ralph Greenwood), a work 
which will discuss the merits and capabilities as well as the ad- 
vancement made in the American rifle. 


— The Chautauquan for November has several illustrated arti- 
cles and the portraits of a number of prominent women. The 
following titles are from the table of contents: ‘‘ Physical Life,” 
II., by Milton J. Greenman; ‘* National Agencies for Scientific Re- 
search,” II., by Major J. W. Powell; ‘‘ The Adulteration of Foods,” 
by Guilford L. Spencer; ‘: Potters and Their Craft,” by Thomas B. 
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Preston; ‘Social Science in the Pulpit,” by John Habberton ; 
‘¢People and Places,” by Daniel C. Gilman, LL.D.; ‘‘ Women’s 
Clubs in London,” by Elizabeth Robins Pennell; ‘° Among the 
Creoles,” by Mary L. Schaffter; ‘‘The Prevention of Crime,” by 
Mrs. Kate Tannatt Woods; ‘‘ Women as Astronomers ”’ (first paper), 
by Esther Singleton ; and ‘‘ Cremation,” by Anna Churchell 
Carey. 


— D. C. Heath & Co., Boston, will issue in November ‘** Herbert’s 
Allgemeine Padagogik,” translated by Henry M. Felkin of London, 
and edited, with an introduction, by Oscar Browning, author of 
‘¢ Educational Theories.” 


—In the November issue of the New England Magazine, Walter 
Blackburn Harte makes a plea for a world without books. He 
thinks that education is not an unmixed blessing, as the greater 
the intelligence of individuals and peoples the greater is their 
capacity for suffering. 
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A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 


Dr. EpHRaIM Bateman, Cedarville, N. J., 
says: 

‘*T have used it for several years, not only 6 
in my practice, but in my own individual 
case, and consider it under all circumstances 
one of the best nerve tonics that we possess. 
For mental exhaustion or overwork it gives 
renewed strength and vigor to the entire 
system.”’ 


Descriptive pamphlet free. 
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umn for a purpose consonant with the nature of the 
paper, ts cordially invited to do so. 
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sfactory and recent formulas used in making | 
Address M. T. B., 


matches. Box 9, Gettysburg, Pa. 
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we, by a school of mines graduate. Ad- 
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49th Street and Madison Avenue, 
New York City. 
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Speech Reading and Articulation 
Teaching, 


By A. MELVILLE BELL. 
Price, 25 Cents. 


Practical Instructions in the Art of Reading 
Speech from the Mouth; and in the Art of 
Teaching Articulation to the Deaf. 


[This Work—written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass.—is, so far as known, the 
first Treatise published on ‘‘Speech Reading.*’] 


From Principals of Institutions forthe Deaf. 


‘* Admirable in its conciseness, clearness and free- 
dom from technicality.” 
- The simplicity and perfection of this little book. 


’ « Pull of exact and helpful observations." 

‘*A very interesting and valuable work.”’ 

aiken rules are clearly given and will be of great 
utility.’ 

‘* Every articulation teacher should study it.” 

‘*A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind. The exercises given in speech- 
reading from the lips are especially interesting, and 
of eae Se de importance for the student of phonetics.” 

odern Language Notes. 

*,* The above work may be obtained, by 
order, through any bookseller, or post-free 


on receipt of price, from 
N. D. C. HODGES, 
AT Lafayette Place, New York. 
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A Study in the Native Religions of the 
Western Continent, 
By D. G@. Brinton, M.D. 8°. $1.75. 


THE CRADLE OF THE SEMITES. 


By D. G. Brinton, M.D.,an Morris JAstrow, JR.. 
Ph.D. 8°. 30 cents. 


N. D. C. HODGES, 47 Lafayette PI., New York. 


DO YOU INTEND T0 BUILD? 


If you intend to build, it will be a mistake not to send for *SENSIBLE LOW-COST 
HOUSES,” now arranged in three volumes. In them you will find perspective views, 
floor plans. descriptions, and estimates of cost for 105 tasteful, new designs for 
houses. They also give prices for complete Working Plans, Details. and Specifications, 
which enable you to build without delays, mistakes or quarrels with your build- 
er, and which any one can understand. Vo). I. contains 35 couy ented designs of 
houses, costing between $500 and $1800. Vol. If. contains a copyrighted designs, $1800 to 
$3000. Vol. III. contains 35 copyrighted designs, $3000 to $9000. Price, by mail, 81.00. 
each, or. $3.00 for the set. 

‘6 COLONIAL HOUSES,°? a volume showing Perspectives and Floor Plans of 
houses arranged in the inimitable style of the Colonial Architecture, and having all modern 
arrangements for comfort. Price, $2.00. 

** PICTURESQUE HOUSES FOR FOREST AND SHORE®:—This shows 
Perspectives and Floor Plans of new designs for Summer Cottages, which are romantic, 
convenient, and cheap. Price, 81.00, by mail. 


N. D. 6. HODGES, 47 Lafayette Place, New York. 
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NEW BOOKS. 
JUST PUBLISHED 


FOSSIL RESINS, 


This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 


_ By CLARENCE LOWN and HENRY BOOTH. 
12°. $1. | 


THE AMERICAN RACE: 


By DANIEL G. BRINTON, M.D. 


“The book is one of unusual interest and value,.’”°— 
Inter Ocean. 

‘¢Dr. Daniel G. Brinton writes as the acknowledged 
authority of the subject.”°-—Philadelphia Press. 

‘The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans **—Nature. 

‘*A masterly discussion, and an example of the 


A NEW MONTHLY 
THE INTERNATIONAL 
JOURNAL OF MICROSCOPY AND 
~ NATURAL SCIENCE. 


THE JOURNAL OF THE 


POSTAL MICROSCOPICAL AND WESLEY 
NATURALISTS’ SOCIETIES. 


‘€dited by ALFRED ALLEN and Rev. 
WILLIAM SPIERS. 


CONTENTS OF JULY NUMBER: 


Parasitic Fungi Affecting the Higher Animals. 
The Distance ofthe Stars. — 
Infusoria, Protozoa, etc., Practical Methods of 
Preparation. 
The History of the Microscope. 
Our Young Naturalists’ Page— ; 
A Curious Want of Fear in a Pair of Robins. 
Leap Year. 
Aspect of the Heavens—July, 1891. 
Collectors’ Notes for July. 
Natural History Notes. 
The Poison of Toads. 
Effect of Light on Spines. 
Protective Mimicry in Spiders. 
The Phenomenon of Autotomy 


— Philadelphia Ledger. 
Price, postpaid, $2. 


BY THE SAME AUTHOR. 


| RACES AND PEOPLES. - 


‘The book is good, thoroughly good, and will long 
remain the best accessible elementary ethnography 


in Certain 


Animals. .| in our language.” —The christian Union. 
Wesley Scientific Society. “We strongly recommend Dr. Brinton’s ‘ Races 
Reviews. -| and Peoples’ to both beginners and scholars.’ We 


are not aware of any other recent work on the 
science of which it treats in the English language.” 
—Asiatic Quarterly. 

“His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy.”’— The Monist. as 

“A useful and really interesting work, which de- 
serves to be widely read and studied both in Europe 

|} and America.” —Brighton (Eng.) Herald. 

‘This volume is most stimulating, It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
grasps very well the complete field of humanity.’’— 
The New York Times. | 

“Dr. Brinton invests his scientific illustrations and 
measurements with an indescribable charm of nar- 

$2.00 per year, $5.00 per volume of three | ration, so that ‘Races and Peoples.’ avowedly a rec- 


. in January. 1891. | ord of discovered facts, is in reality a strong stim- 
haga ee techno amp $5 rhrieoet ig -ulant to the imagination.”—Philadelphia Public 


‘ Ledger. 
ume I. sold only in complete sets. 


THE WINNIPEG COUNTRY; 


quires an intelligent ee to a course of ethno- 
tla 
OR, ; 


graphic reading.’’—Philadelphia Times. 
ROUGHING IT WITH AN ECLIPSE PARTY. 


Price, postpaid, $1.75. 
A. ROCHESTER FELLOW. 


THE MODERN MALADY ; or, Suf- 
ferers from ‘ Nerves,’ 
With ete aaeaons and a Map. 


An introduction to public consideration, 
12°. $1.50. 


from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 

“The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage A neater, prettier 


prevalent in all ranks of society. In the 
first part of this work the author dwells on 
‘book is seldom seen.”—Literary World. the errors in our mode of treating Neuras- 
“This is a sprightly narrative of personal inci- thenia, consequent on the wide ignorance of 
dent. zhe book will be a pieeeeny fae nae the subject which stil] prevails; in the sec- 
many of rough experiences on a frontier which is . ‘ ae 
rapidly receding.” Boston Transcript. - ond ce cabana is oo to the principal 
‘The picture of our desolate North-western terri- | causes of the malady. The allegory forming 
tory twenty-five years ag. ea Coneree ae er the Introduction to Part I. gives a brief his- 
ivilized aspect to-day, and the pleasant features o : 
the writer's style, constitute the claims of his little tory of certs Sicha and the modes of 
pook to present attention.”—The Dial. treatment which have at various times been 
| | oe : | thought suitable to this most painful and try- 


JUST READY. _ | ing disease. | 


THE LABRADOR COAST. By CYRIL BENNETT. 


12°, 184 pp., $1.50. 
A Journal of two Summer Cruises to that anata 

region; .with notes on its early discovery, NOW READY. 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. _ 


By ALPHEUS SPRING. PACKARD, M.D. Ph.D, 
| 89, about 400 pp.. $3.50. ; 


$1.75 Per Year. 


To Science subscribers, $1.00 for one year. 
= 3A - 50 cents for six mos. 


Sample Copies 10 cents. 


‘A Journal of Entomology, published monthly 
by the Cambridge Entomological Club. 


By DANIEL 8. TROY. 


This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes’ tubes. | 


Price, postpaid, 50 cents. 


The work is of | 


successful education of the powers of observation.” |. 


VH. HOUSEHOLD HYGIENE, 
| - MaRy TaYLoR BISSELL. 
 * A gsensible brochure.”—Brooklyn Eagle.. 


THE RADIOMETER, 


Fact and Theory Papers 


I. THE SUPPRESSION OF CON- 

“i ae race . By GODFREY W. HAMBLETON, M.D. 

2°. 40c. ah ia 

‘* The inestimable importance of the subject, the 
eminence of the author, and the novelty of his work 
ali combine to render the little treatise worthy of 
special consideration. . . . Wehea tily commend 
Dr. Hambleton’s booklet, and wish there were more 
such works.”—Editorial, Bo:ton Daily Advertiser. 

** The monograph is interesting in style, scholarly 
and well worthy of careful considerati n. It is de- 
void of technical expressions, and cau be easily read 
and digested.”—Pharmaceutical Era. 


\IIl. THE SOCIETY AND THE “FAD.” 


By APPLETON MORGAN, Ksq. 1<°. 20 cents. ; 

‘*Mr. Morgan founds a sensible and interesting 
address upon a text furnished by a sentence from 
a ydung ladies’ magazine ; namely, * Browning and 
Ibsen are the only really dramatic authors of their 
century.’ "—New York Sun. 


III. PROTOPLASM AND LIFE. By 

C. F. + ox. 12° 75 cents. 
“To be commended to those who are not special- 
ists."—Christian Union. : 

** Physicians will enjoy their reading, and find in 
them much food for thought.’’—St. Louis Medical 
and Surgical Journal. or 

‘* Mr. Cox reviews tne history of his subject with 
knowledge and skill.”--Open Court. 4 

‘It is of extreme interest.” — Medical Age. 

** Worthy of a careful perusal.”—J/ndiana Medica 
Journal, . 

** An interesting and popular account of the ten-— 
dencies of modern biological thought."—Popular 
Science News. . | 

** 43] Interested in biological questions will find 
the book fascinating.”—Pharmaceutical Era, . 

‘** Fhe author displays a very comprehensive grasp 
of his subject.”—Public Opinion. 

‘* Deserves the attention of students of natura 
science.”—Critic. 


IV. THE CHEROKEES IN PRE-CO- 
LUMBIAN TIMES. By Cyrus THomas. 12°. $1. 
Dr. Thomas has already presented to the public 

some reasons for believing the Cherokees were 

mound-builders, but additional evidence bearing 
on the subject has been obtained. A more careful 
study of the Delaware tradition respecting the Tal- 
legwi satisfies him that we-have in the Bark Rocord 
(Walam VUlum) itself proof that they were Chero- 
kees. He thinks the mounds enable us to trace back 
their line of migration even beyond their residence 
in Ohto to the western bank of the Mississippi. The 
object is therefore threefold: 1. An illust ation of 
the reverse method of dealing with prehistoric sub- 
jects; 2. Incidental proof that some of the Indians 
were mound buiiders; 3. A study of a single tribe in 
the light of the mound testimony. This work will be 
an important contribution to the literature of the 

‘ olumbian discovery which will doubtless appear 

during the coming two years. 

‘‘A valuable contribu ion to the question, ‘Who 
were the mound-builders?’ ’"—New York Times. 

‘**Professor Cyrus Thomas undertakes to trace 
back the evidences of a single Indian tribe into the 
prehistoric or mound-building age.”—N, Y. Sun. 

** An interesting paper.’’—Christian Union. 


V. THE TORNADO. By H. A. Hazen. 
Age . . 
“The little book is extremely interesting."—Bos- 


ton Transcript. 
* A book“which will find many readers. The 


-chapter on ‘Tornado Insurance’ is of interest to 


all property-bolders in the tornado States.’’°—Boston 
Herald. 

‘** The Tornado’ fs a popular treatise on an impor- 
tant province vf meteorology in which science, the 
author, Professor Hazen of the United States Signal 
Service, may be regarded as an expert.” —Philadel- 
phia Ledger. 


VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JOSEPH JASTROW. 12°, 50c. 
** All students of psychology will find the book full 

of interesting facts. Professor Jastrow’s good qual- 

ities as a thinker and as a writer ‘kre too well aud: 


‘too widely Known to require comment,”—Pubdlic¢ 


Opinion, 

“A useful work for psychologists—as well as the 
general reader—by setting forth in brief and easily 
intelligible form the present state of knowledge in 
regard to the time required for the performance of 
mental acts.”—The Critic. 

By 
12°, %5 cents. 

* Practical and sensible.”— Public Opinion. 

* The advice and excellent information which it 
contains are tersely and intelligently expressed."— 
Boston Medical and Surgical Journal 

** Practical and simply written.”—Springfield Re. 
Pierce” best monograph on hom 

© best monograph on home hygiene,”— 7, 
Louis Globe-Democrat. - : ose 


— In Preparation, : = ; 
VII, THE FIRST YEAR OF CHILD- 
HOOD.’ By J. MARK BALDWIN. . 


N. D.C. HODGES, 4.7 Lafayette Place, New York. 


